The high affinity oestrogen « receptor )) (K d oestradiol io-IO M) from the neonatal rat brain shows the same hydrodynamic properties as other oestrogen « receptors » when analysed on sucrose density gradients before and after purification using ammonium sulphate precipitation. After this purification procedure, which also separates the small amount of « receptor » from the larger amount of lower affinity oestrogen binding protein (K d oestradiol IO -B M), the apparent affinities of the putative neonatal oestrogen « receptor » for oestrone and oestradiol are increased towards the affinities of the adult hypothalamic oestrogen « receptor for these steroids. When [!H]-oestradiol was injected intracerebrally, diethylstilboestrol-suppressible radioactivity was measured in the purified nuclear fraction of the neonatal brain and was maximal half to one hour after injection. It was localised mainly in the hypothalamic region and a sex difference in nuclear uptake was found. When this radioactivity was extracted, it sedimented at 4 . 5 S when analysed on gradients containing O . 4 M KCI. This suggested that the nuclear material was derived from the cytosol high affinity protein and further experimentation showed a temporal correlation between the appearance of diethylstilboestrol-suppressed radioactivity in the nuclei and the disappearance of high affinity binding sites in the cytosol.
INTRODUCTION
It is well established that the neonatal rat brain may be affected by exposure to certain steroid hormones, and that this exposure results in a permanent alteration of gonadotrophin secretion and behavioural patterns in adult life (HARRIS, ig6q.) . The mechanism by which this process occurs has, however, remained obscure, although several theories have been put forward (SH!RIDAV et al., ig73 ;  S.!AnzAN, I974) ! The most attractive is that oestrogens, derived by aromatization from testicular androgens, are the active group of steroids in the differentiating process (RE DDY et al., 1974) and that they act in a manner characteristic of steroid hormones, illustrated by the action of oestrogens on the uterus or progesterone on the avian oviduct (O'MA HE Y and MEANS, i 97 q.). This mechanism involves the binding of the effector hormone to receptors which may be found in the cytosol fraction prepared from target organs, and the subsequent movement of the steroid-receptor complex into the nucleus of the cell where transcriptional alterations ultimately result in the observed physiological changes of the target organ (J ENS E N and DE SOMBRE, i972).
The major objection to this mechanism, as applied to the sexual differentiation equally throughout the brain of both the male and female neonate, the majority of the DES suppressed radioactivity in the purified nuclear fraction is associated with the hypothalamic/amygdaloid region, and that there is more DES suppressed radioactivity in the hypothalamic region of the female than the same region of the male. These differences cannot be accounted for by transient differences in the distribution of the radioactive steroid between the different areas since measurement of total radioactivity at 5, 10 and r 5 min after the intracerebral injection show that levels in the hypothalamic region do not exceed those in the other regions and that levels were declining from 5 min after injection.
Finally we have investigated the appearance of DES-suppressed nuclear radioactivity and the disappearance of high affinity binding sites in the cytosol fraction after a cerebral injection of [ 3 H]-oestradiol. Table 2 shows that there was a temporal relationship between these two but the depletion of high affinity cytosol sites was greater than the number of DES suppressed sites in the nucleus at any one time. We suggest that either DES-suppressed radioactivity was being lost from the nuclei during purification or that the cytosol « receptor » was moving to other cellular compartments apart from the nucleus. 
DISCUSSION

